Genetics of arterial structure and function: towards new biomarkers for aortic stiffness?
Cardiovascular disease is the leading cause of death worldwide and premature arterial stiffening is a key contributor to this risk. A large body of evidence now points to arterial stiffness as an independent predictor of cardiovascular events. Stiffness can be assessed by a number of indices and is itself affected by factors including mean arterial pressure, vascular smooth muscle tone and structural elements in the vessel wall, such as elastin and collagen. In addition, aging, hypertension, diabetes and hypercholesterolaemia all exacerbate the stiffening process. Stiffness is highly heritable but, despite a clear genetic basis, the precise molecular pathways regulating stiffness are poorly understood. The present review provides an overview of the current literature and examines the evidence that links genetic factors to arterial wall properties. Although the findings support stiffness as a complex genetic trait, the precise nature of the genes contributing to this are still largely unknown. There are a number of candidate genes and many of these could potentially affect the structure and function of the arterial wall. Indeed, it is likely that genes involving signalling pathways and control of the vessel wall matrix will be as important as those involved in the renin-angiotensin system, adrenergic and other vasoactive systems. Identifying the genes involved is important, since it may suggest new biomarkers as well as provide novel drug targets to reduce arterial stiffness. Current pharmacological intervention is simply to reduce blood pressure, but there are emerging therapies; for example, targeted at breaking collagen cross-links or preventing their formation, which are promising new strategies to reduce arterial stiffness and its associated cardiovascular risk.